Distribution, abundance and diurnal migration of macrozooplankton in Antarctic surface waters by Piatkowski, Uwe
Sonderdruck aus Bd. 30 (1985), H. 4, S. 264-279 
Meeresforschung · Reports on Marine Research 
Berichte der Deutschen Wissenschaftlichen Kommission für Meeresforschung 
VERLAG PAUL PAREY · SPITALERSTRASSE 12 D-2000 HAMBURG I 
Alle Rechte, auch die der Übersetzung, des Nachdrucks, der photomechanischen Wiedergabe und Speicherung 
in Datenverarbeitungsanlagen, vorbehalten.© 1985 Verlag Paul Parey, Harnburg und Berlin 
Distribution, abundance and diurnal migration 
of macrozooplankton in Antarctic surface waters 
By U. PrATKOWSKI 
A/fred-Wegener-I nstitut fiir Polarfm·schlmg, Bremerhaven 
Ms. received 10 Sept. 1985 
Abstract 
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Macrozooplankton was· collected on 65 stations in the surface waters off the Antarctic 
Peninsula during the Anglo-German Antarctic expedition in February 1982. Composition, 
abundance and geographical distribution of the major constituents were analyzed. Most 
abundant species were the euphausiids Euphausia superba and Thysanoessa macrura and 
the salp Salpa thompsoni. 
Vertical distribution and diurnal migration of the predominant macrozooplankton 
species were investigated on two transects in the southern Drake Passage and across the 
Bransfield Strait, as weil as on two time stations in the vicinity of Elephant Island. Stratified 
RMT 8 hauls showed that Euphausia frigida, Euphausia triacantha and Salpa thompsoni 
migrated to the surface during the night, whereas the other taxa did not migrate. 
Kurzfassung 
Verbreitung, Häufigkeit und tagesperiodische Wanderungen des Makrozooplanktons im 
Oberflächenwasser der Antarktis 
Makrozooplankton wurde an 65 Stationen im Oberflächenwasser nahe der Antarktischen 
Halbinsel während der Britisch-Deutschen Antarktis-Expedition im Februar 1982 gesam-
melt. Die Zusammensetzung sowie Häufigkeit und geographische Verbreitung der haupt-
sächlich vorkommenden Arten wurden untersucht. Häufigste Arten waren die Euphausii-
den Euphausia superba und Thysanoessa macrura und die Salpe Salpa thompsoni. 
Vertikalverteilung und tagesperiodische Wanderungen der vorherrschenden Arten wur-
den auf zwei Stationsschnitten in der südlichen Drake-Passage und durch die Bransfield-
Straße sowie auf zwei Dauerstationen in der Nähe von Elephant Island untersucht. 
Stufenhals mit dem RMT 8 zeigten für Euphausia frigida, Euphausia triacantha und Salpa 
thompsoni eine deutliche Vertikalwanderung zur Wasseroberfläche in der Nacht, während 
die anderen Arten keine Vertikalwanderung zeigten. 
Introduction 
Previous studies on the distribution of Antarctic macrozooplankton concentrated mainly 
on one species, Euphausia superba, the Antarctic krill, because of its key position within 
the Antarctic ecosystem. Most investigations on macrozooplankton species other than krill 
were based on the plankton collections of various great Antarctic expeditions such as the 
"Discovery" expeditions. 
Several authors (e.g. BARNARD 1932; JoHN 1936; DAVID 1958; FoxToN 1966) gave 
detailed descriptions on single groups (amphipods, euphausiids, chaetognaths, salps), but 
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only few analyzed the macro~ooplankton composition as a whole ( e.g. MACKINTOSH 1934; 
HARDY and GuNTHER 1936). More recently MILLER (1985) described macroplankton 
groups off two subantarctic islands, and HoPKINS (1985) analyzed the Zooplankton 
community of the Croker Passage near the Antarctic Peninsula. However, information on 
distribution patterns of macrozooplankton species, which occur tagether with krill, is still 
very sparse. 
During the Anglo-German Antarctic expedition on RRS "John Biscoe" in February 
1982 (HEMPEL and HEYWOOD 1982) macrozooplankton was collected from surface waters 
(hau! depth <:;; 200 m) off the Antarctic Peninsula. 
The present study provides data on the distribution patterns of those macrozooplank-
tonic-micronektonic species, which were most abundant numerically and in terms of 
biomass. Furthermore, the data on the distribution of macrozooplankton were compared 
with hydrographic data collected during the sampling period (HEYWOOD 1985) to see if 
there was any relationship between the distribution of macrozooplankton species and the 
different water masses. 
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Fig. 1. Locations of sampling stations in the investigated area 
Material and methods 
Field sampling 
The investigated area ranged from 46° to 69° W and 59° to 67'S with emphasis on the 
Bellingshausen Sea, the Bransfield Strait and waters off Elephant Island (Fig. 1). 
Sampling was carried out with a multiple reetangular midwater trawl (RMT 1 + 8 M), 
which is described in detail by RoE and SHALE (1979). The RMT 1 + 8 M is an acoustically 
operated opening and closing net system with three pairs of 0.32 mm (RMT 1) and 4.5 mm 
(RMT 8) mesh nets. Theseopen and close sequentially, which enables stratified sampling in 
three successive water layers during one hau!. The mouth openings of the nets are 
approximately 1m2 for the RMT 1 and approximately 8m2 for the RMT 8, varying a little 
with the towing speed (RoE et al. 1980). 
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Only samples from surface waters ( <:; 200 m haul depth) obtained by the larger RMT 8 
were analyzed for this study. A total of 195 samples were takenon 65 stations (Fig. 1). The 
standard haul was an oblique haul with depth intervals of approximately 200 m to 140 m, 
140 m to the thermocline, thermocline to surface, of a towing duration not exceeding 20 
minutes in each layer (vessel speed ranged from 1.5 to 3 knots). The position of the 
thermocline was estimated from preceeding STD recordings (HEYWOOD 1985). Hauling 
speedwas always below 0.3 m/s to avoid darnage of animals caught. PIATKOWSKI (1983) 
gives a synopsis of plankton haul data such as position of stations, accurate haul depths and 
filtered water volumes. 
The displacement volume of each catch was measured on board immediately after the 
haul. Large animals such as medusae, squid and fish were separated from the catch before 
preservation in 4% chalk-buffered seawater formaldehyde solution. Subsampies of 
2000 ml were taken of catches exceeding 3000 ml. 
Parallel to the plankton sampling, STD recordings were carried out to identify and 
describe the water masses during the period of investigation (HEYWOOD 1985). The data 
were used to draw up isotherms of the surface water temperatures into the transect profiles 
(Figs. 12 to 15) for better interpretation of the macrozooplankton distribution. 
Labaratory procedures 
The samples were sorted into the taxonomic groups as listed in Table 1. A minimum length 
or diameter of 7 mm was chosen as lower size boundary for the sorting of organisms from 
samples. The remaining smaller Zooplankton including copepods, ostracods and appen-
Table 1. List of macrozooplankton groups sorted from RMT 8 samples 
· Euphausia superba 
Other Euphausiids 
Hyperiids 
Gammarids 
Decapods 
Mysids 
Pteropods 
Cephalopods 
Polychaetes 
Medusae 
Siphonophores 
Salps 
Chaetognaths 
Fish larvae 
Adult Fishes 
dicularians, which is not sampled quantitatively by the RMT 8, was not sorted and kept as 
residual sample. 
Of the 15 taxonomic groups sorted, the 6 most abundant were selected for the 
distribution studies: Euphausia superba, other euphausiids, hyperiids, siphonophores, 
chaetognaths and salps. Rare species (ind./1000 m3 <:; 1) were not considered. Animals were 
determined to genus and species level after: MAUCHLINE (1980) and KIRKWOOD (1982) for 
euphausiids, BowMAN and GRUNER (1973) and DINOFRIO (1977) for amphipods, MosER 
(1925) and ALVARrNo (1981) for siphonophores, and EsNAL (1981) and O'SuLLIVAN (1983) 
for salps. 
Chaetognaths were not identified to species level and are treated as one group in this 
study. HAGEN (1985) gives detailed information on species composition and distribution of 
the chaetognaths sampled. Siphonophores consisted almost exclusively of the two species 
Diphyes antarctica and Dimophyes arctica, however, due to problems in correct identifica-
tion of damaged specimens, they also were treated as one group, where any identifiable 
piece of a siphonophore was enumerated (nectophores as well as medusoid individuals). 
To illustrate the geographical distribution and abundance of the various groups, the 
three RMT 8 samples of each surface haul were combined (Figs. 3 to 11). For analyses of 
vertical distribution, however, the three samples of each haul were evaluated separately 
(Figs. 12 to 15). The total number of individuals counted as well as filtered water volumes 
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of the hauls on each of the time stations (Elephant Island North, Elephant Island South and 
Bellingshausen Sea) were integrated to obtain mean values of relative abundance (ind./ 
1000 m3) for the different groups at these locations. 
Sampies were also divided into those taken during the day (06-22 h local time) and those 
taken at night (22-06 h local time). 
Hydrography 
Only a brief description of the general hydrographic features and currents in the sampling 
area is given here (Fig. 2). For more details see CLOWES (1934) and DEACON (1937), and 
more recently ANON. (1983a, b). 
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Fig. 2. Geographicallocations and main surface currents in the area of investigation 
The surface waters off the Antarctic Peninsula are mainly influenced by Bellingshausen 
Sea water, Weddell Sea water and Antarctic surface water of the southern Drake Passage 
and the Scotia Sea, the latter forming the northern part of the investigated area. Salinity and 
temperature here were relatively high during the sampling period (34.0 to 34.6 %o; 0.3 to 
2.8 °C). The south-western parts are governed by water masses of Bellingshausen Sea 
origin, which flow along the continental slope in a north-easterly direction. During the 
austral summer, ice melt gradually lowers the salinity, whereas solar radiation raises the 
temperature (33.1 to 34.7 %o; -1.6 to 1.4 °C during the period of investigation). Between 
Smith, Low and Snow Islands the southern brauch of these water masses enters the 
Bransfield Strait, where it spreads north and south of Deception Island. The main surface 
current in the Bransfield Strait, with water masses originating in the Bellingshausen Sea, 
flows along the southern side of the South Shetland Islands in a north-easterly direction. 
The more saline and colder Weddell Sea water (33.5 to 34.7 %o; -1.7 to 0.3 °C in February 
1982) enters the Bransfield Strait after rounding J oinville Island, and through the Antarctic 
Sound, where it forms a countercurrent which flows southwards along the Antarctic 
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Peninsula. A portion also spreads northwards across the Strait. Where these currents meet 
somewhere in the middle of the Bransfield Strait they cause meanders, gyres and complex 
mixing zones, which have a large effect on the plankton distribution. 
Results 
Geographical distribution and abundance 
Zooplankton assemblages of the nearshore stations differed from those farther offshore in 
having a larger biomass as weH as a higher density of several species. Areas with highest 
macrozooplankton concentrations were found north of Elephant Island ( 4 710 ml/1 000 m3) 
andin the Bellingshausen Sea north of Adelaide Island (5377 ml/1000 m3), where the largest 
of all catches was recorded (Station 1149). Stations in the Bransfield Strait had the largest 
species diversity. At most stations one or two species were numerically dominant, usually 
Euphausia superba and Salpa thompsoni. 
Euphausiids 
Five species of antarctic euphausiids were identified: Euphausia superba, Euphausia fri-
gida, Euphausia triacantha, Euphausia crystallorophias and Thysanoessa macrura, all 
known to have a circumpolar distribution south of the Antarctic Convergence. The 
Antarctic krill, E. superba was the dominant species. It was found at all stations (Fig. 3). 
The maximum density of 14 543 ind./1000m3 was obtained at Station 1149 in the Belling-
shausen Sea, north of Adelaide Island. The second most abundant euphausiid species was 
T macrura, also caught at each station. It had a uniform distribution in the area 
investigated (Fig. 4). The richest catch (1182 ind./1000 m3) was made at Station 1050 in the 
southern Bransfield Strait within the upper 50 m. E. frigida had its main distribution in the 
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Fig. 3. Distribution and relative abundance of Euphausia superba in waters off the 
Antarctic Peninsula 
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southern Drake Passage (Station 1097) and around Elephant Island (Fig. 5). The highest 
abundance (81 ind./1000 m3) was recorded at a station to the north of Elephant Island in 
the water layer between 140-200 m. E. triacantha had a distribution pattern similar to that 
of E. frigida (Fig. 6). The species occurred sporadically. Considerable catches were made in 
7QO 
m 
RRS John Biscoe 
February 1982 
68° 66° 64° 67' 60° 58° 56° 
Thysanoessa macrum 
n per 1000m' 
0 0 0 
• <1 • 
• 1 - 10 • 
• 
11 -100 • day • 
101 - 1000 II night s 
54° 52° 50° 480 46° w 
Fig. 4. Distribution and relative abundance of Thysanoessa macrura in waters off the 
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Fig. 6. Distribution and relative abundance of Euphausia triacantha in waters off the 
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Antarctic Peninsula 
the waters off Elephant Island and in the northern Bransfield Strait. A maximum 
concentration of only 8 ind./1 000 m3 was found in the surface waters to the north of 
Elephant Island. The distribution of E. crystallorophias (Fig. 7) was restricted to nearshore 
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regions. The highest concentration of 904 ind./1000 m3 was obtained from the shallow 
water station inside the Deception Island caldera (Station 1071). 
'Amphipods 
Themisto gaudichaudii was the most frequent hyperiid amphipod. The maximum concen-
tration (810 ind./1000 m3) was found at Station 1121 in the northern Bellingshausen Sea 
(Fig. 8). Other hyperiid amphipods found, were Cyllopus magellanicus, Cyllopus lucasii, 
Hyperoche medusarum, Primno macropa, Hyperia sp., Hyperiella dilatata, Hyperiella 
macronyx, Vibilia propinqua and Scina sp. Gammarids species encountered belonged to the 
genera Eusirus and Orchomene. Compared to T. gaudichaudii, all above mentioned 
amphipods occurred seldomly (~1 ind./1000 m3). 
Chaetognaths 
Higher densities of chaetognaths were found mainly south of Elephant Island and in the 
northern Bransfield Strait (Fig. 9), where the maximum concentration (79 ind./1000 m3) 
was recorded in a 145-200 m layer (Station 1234). According to HAGEN (1985) Eukrohnia 
hamata and Sagitta gazellae were the most abundant chaetognath species in the surface 
waters. 
Siphonophores 
Oceanic surface waters off the continental slopes were the main habitat of this group, 
although the maximum concentration (286 ind./1 000 m3) was found in the shallow Decep-
tion Island caldera (Station 1071) in less than 135m water depth (Fig. 10). The prevailing 
members of this group were Diphyes antarctica and Dimophyes arctica, of which nec-
tophores predominated. 
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Salps 
The only salp found, was Salpa thompsoni. Like the siphonophores, S. thompsoni is a 
typical inhabitant of the oceanic waters, being very abundant at stations in the southern 
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Fig. 9. Distribution and relative abundance of chaetognaths in waters off the Antarctic 
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Fig. 11. Distribution and relative abundance of Salpa thompsoni in waters off the Antarctic 
Peninsula 
Drake Passage and in the vicinity of Elephant Island. A maximum concentration of 
762ind./1000 m3 was recorded at Station 865 north of Elephant Island (Fig. 11). 
Other macrozooplankton groups such as the medusae, pteropods, cephalopods, 
polychaetes, decapods and mysids did not occur in sufficient numbers (:::; 1 ind./1000 m3) 
to allow descriptions of their distribution pattern. Maximum and mean concentration of 
each taxon investigated as weil as the frequency of occurrence are shown in Table2. Table 3 
gives the range of water depths and water temperature, in which they occurred. 
Vertical distribution and diurnal migration 
The vertical distribution of the Zooplankton groups could be investigated due to the 
stratified sampling. Two transects (Figs. 12 and 13) and two time stations (Figs. 14 and 15) 
were selected to illustrate patterns of vertical distribution and diurnal migration in addition 
to the geographical distribution. 
Figure 12 shows vertical patterns along a transect from the southern Drake Passage 
down to Anvers Island. The abundance of the euphausiids E. superba and E. crystallo-
rophias increased towards the shelf of the Antarctic Peninsula, whereas the abundance of S. 
thompsoni decreased. T. macrura, T. gaudichaudii and chaetognaths were evenly distri-
buted at all stations and did not show a diurnal migration. The main phytoplankton feeders 
E. superba and S. thompsoni were the only species with dense concentrations in the surface 
layer during the night. The depth distribution of E. triacantha and E. frigida indicated 
patterns of diurnal migration. They ascended to the surface layers during the night and 
remairred in waters deeper than 140m and 200m during daytime. E. frigida occurred only 
in samples collected at night. 
Fig. 13 shows a sequence of stations across the Bransfield Strait. Inside the Antarctic 
Sound (Station 1047 and 1250) which connects the Bransfield Strait with the northern 
W eddell Sea, rich samples of E. superba and E. crystallorophias were caught during the 
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Table 2. Maximum and mean numbers of each taxon investigated and frequency of occurrence 
(n = 65 stations) 
Taxon 
Euphausia superba 
Thysanoessa macrura 
Euphausia frigida 
Euphausia triacantha 
Euphausia crystallorophias 
Themisto gaudichaudii 
Chaetognaths 
Siphonophores 
Salpa thompsoni 
1 Only positive hauls considered. 
Concentration (ind./1000 m3) 
Maximum Mean1 
14 543 
1 182 
81 
8 
904 
810 
79 
286 
762 
576 
66 
9 
1 
128 
14 
8 
13 
41 
Occurrence 
% 
100 
100 
44 
28 
30 
94 
97 
80 
69 
Table 3. Ranges of water depth and water temperature, in which the macrozooplankton taxa occurred 
Taxon 
Euphausia superba 
Thysanoessa macrura 
Euphausia frigida 
Euphausia triacantha 
Euphausia crystallorophias 
Themisto gaudichaudii 
Chaetognaths 
Siphonophores 
Salpa thompsoni 
Water depth 
113-3387 m 
113-3387 m 
247-3387 m 
247-2410 m 
113-1345 m 
113-3387 m 
113-3387 m 
113-3387 m 
200-3387 m 
Water temperature 
-1.70 to 2.65 °C (ll.T = 4.35 °C) 
-1.70 to 2.65 °C ( ,6. T = 4.35 °C) 
-1.27 to 1.91 °C (ll.T = 3.18 °C) 
-1.62 to 1.65 °C (.6. T = 3.27 °C) 
-1.62 to 2.20 °C (ll.T = 3.82 °C) 
-1.62 to 2.65 °C (.6. T = 4.27 °C) 
-1.70 to 2.65 °C (.6. T = 4.35 °C) 
-1.70 to 2.65 °C (ll.T = 4.35 °C) 
-1.70 to 2.42 °C (.6. T = 4.12 °C) 
night (Station 1250), whereas Station 1047 during the day produced only a few specimens 
of E. superba and no E. crystallorophias. The euphausiid T. macrura was again evenly 
distributed with considerable numbers at all stations. Chaetognaths and siphonophores 
were present at all stations, but they occurred more frequently in the deeper layers of the 
surface water. E. triacantha and E. frigida were only caught at stations in the north-
western part of the Bransfield Strait. Like T. gaudichaudii, they were totally absent in the 
Antarctic Sound. E. superba occurred in considerable quantities in the southern part of the 
Bransfield Strait, whereas S. thompsoni was only sporadically found in this region. 
Two time stations were carried out in the vicinity of Elephant Island, one oceanic 
station in the southern Drake Passage (water depth approximately 2000 m) located north of 
the island (Fig. 14), the other south of Elephant Island (Fig. 15) in a shallower region (water 
depth :::; 1000 m). 
E. superba was considerably more abundant north of the island. No diurnal migration 
was detected for E. superba at both stations. E. triacantha and E. frigida were fairly 
abundant north of Elephant Island, whereas in the south they were scarce. At night, 
however, E. frigida occurred in concentrations above 10ind./1000m3• T. macrura was 
again evenly distributed at both time stations, while diurnal variations did not occur. T. 
gaudichaudii showed a distribution similar to that of T. macrura, but was present at lower 
concentrations. Chaetognaths and siphonophores showed no diurnal migration at both 
time stations. Their abundance increased with depth. The most significant differences 
occurred in the geographical and vertical distributions of S. thompsoni. The oceanic time 
station north of Elephant Island produced very rich samples, whereas those of the southern 
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Fig. 12. Left. Vertical distribution and relative abundance of macrozooplankton groups in 
the southern Drake Passage and off Anvers Island in February 1982.- Fig. 13. Right. 
Vertical distribution and relative abundance of macrozooplankton groups in the southern 
Bransfield Strait and in the Antarctic Sound 
time station were poorer. Night stations with high concentrations just beiöW: the surface 
alternated with daytime stations of low densities. 
Discussion 
The prevailing macrozooplankton species, Euphausia superba, generally showed highest 
concentrations in the shelf regions (Fig. 3), especially on the northern shelf of the Antarctic 
Peninsula in the southern Bransfield Strait. This area is characterized by south-westerly 
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Fig. 14. Left. Vertical distribution and relative abundance of macrozooplankton groups to 
the north of Elephant Island during a time station in February 1982. - Fig. 15. Right. 
Vertical distribution and relative abundance of macrozooplankton groups to the south of 
Elephant Island during a time station in February 1982 
currents of Weddell Sea water (ANoN 1983b; HEYWOOD 1985). This distribution pattern 
suggests that E. superba prefers Weddell Sea water, which is confirmed by SIEGEL (1985). 
Surprisingly rich krill samples ( 4080 ind./1000 m3) were also obtained from oceanic stations 
in the northern part of the Weddell Sea (water depth ;3; 3000 m). These stations were 
situated very close to the marginal pack ice zone, an area of high primary productivity, 
which contains dense diatom aggregations (TRANTER 1982; pers. observations). Whenever 
these aggregations have access to the open water, excellent grazing areas develop for 
phytoplankton feeders, which likely then explains the increased krill numbers in this 
specific habitat. 
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Thysanoessa macrura showed the most uniform distribution pattern of all taxa 
examined. There was no indication that the species preferred a certain water mass. 
Abundance and geographical distribution of Euphausia frigida and Euphausia 
triacantha were similar as those reported by WErGMANN-HAASs and HAASS (1980). Both 
species are mainly confined to midwater layers of the Westwind Drift, which was already 
observed for E. triacantha by BAKER (1959). Both do not tend to swarm, and they were the 
least abundant euphausiids. They were totally absent from Weddell Sea waters. Similar 
observations were made by WrTEK et al. (1984) for E. frigida. The most southerly 
occurrence of E. frigida was 65°5, and 66°08' S for E. triacantha. Theseranges exceed those 
previously reported for E. frigida and E. triacantha. 
The most northerly distribution of Euphausia crystallorophias was established by the 
finding of 4 specimens on the northern shelf of Elephant Island (Fig. 7). In contrast to all 
other euphausiids this strictly neritic species was thought to occur only in the coastal and 
shallow regions of the Antarctic continent and some nearby islands. Its appearance near 
Elephant Island, however, suggests that currents from the northern Bransfield Strait or the 
northern W eddell Sea transport zooplankton towards Elephant Island. According to J OHN 
(1936) and more recently KITTEL (1980) E. crystallorophias forms dense aggregations 
similar to E. superba. This is confirmed by high concentrations of E. crystallorophiaswhich 
were encountered in the Deception Island caldera (904 ind./1000 m3) and north of Anvers 
Island (510 ind./1000 m3). 
Chaetognaths are usually confined to midwater and deepwater layers, however, !arge 
numbers were obtained from the surface waters off the Antarctic Peninsula. This group, 
which almost exclusively consisted of the two species Eukrohnia hamata and Sagitta 
gazellae (HAGEN 1985) showed no obvious correlation to one of the different water masses, 
neither did the siphonophores nor the amphipod Themisto gaudichaudii. However, T. gau-
dichaudii was totally absent in the northern W eddell Sea and in the Antarctic Sound, both 
characterized by Weddell Sea water. 
Salpa thompsoni did not occur in Weddell Sea water. It was fairly abundant in 
Bellingshausen Sea water and the highest concentrations were found in the surface waters 
far off the Antarctic Peninsula, which is characterized by Antarctic surface water of the 
southern Drake Passage (Fig. 11 ). This is in accordance with previous studies by MACKIN-
TOSH (1934) and FoxToN (1966 ), who identified S. thompsoni as a prevailing component of 
the oceanic macrozooplankton in the Southern Ocean. S. thompsoni was poorly rep-
resented at shelf stations. A remarkable feature of S. thompsoni is its discontinuous annual 
variation in abundance, which was already pointed out by FoxTON (1966) and more 
recently by PrATKOWSKI (1985). Compared to these studies, the abundance of S. thompsoni 
was relatively low in February 1982. 
Because E. superba frequently occurs in patches (EVERSON 1982), no diurnal migration 
towards the surface could be concluded, as densities during day and night did not vary 
significantly (Figs. 14 and 15). It appears more likely that krill went through a diurnal 
pattern of day-time swarming and night-time dispersion, as suggested by EVERSON (1982; 
1984). 
Net avoidance, especially pronounced when sampling takes place in patches or swarms, 
should be excluded as a source of potential impact on the data obtained, because of the 
large mouth opening (8 m2) of the RMT 8. 
E. frigida, E. triacantha and S. thompsoni showed an obvious migratory pattern, which 
took them from the Warm Deep Water in day-time to the upper surface layers at night 
(Figs. 12, 14 and 15). The thermocline, mostly at approximately 70 m depth, did not appear 
to act as a barrier. This behaviour suggests that these species undertook diurnal migration 
in response to the prevailing food supply, which YouNGBLUTH (1976) also found for 
euphausiids in the California current. Especially S. thompsoni, provided with an effective 
filter mechanism, which enables an efficient feeding on phytoplankton (HARBISON and 
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McAusTER 1979) showed dense concentrations just below the surface at night. Hy rapid 
development and growth under favourable food conditions (phytoplankton bloom), 
S. thompsoni can produce dense aggregations with an enormaus biomass. EvERSON (1984) 
described this way of forming a swarm as "rapid multiplication", and compared this to 
swarm formation by "species aggregating" in E. superba or T. gaudichaudii. 
T. gaudichaudii showed no clear diurnal migration patterns except on one night station 
in the northern Hellingshausen Sea (Station 1121), where !arge numbers (810 ind./1000 m3) 
were collected by the upper RMT 8 (65-0 m). This behaviour verified its habit of forming 
surface swarms as reported by KANE (1966) and EvERSON and WARD (1980). No diurnal 
migration patterns were obtained for E. crystallorophias, T. macrura, chaetognaths and 
siphonohores, since their numerical abundances did not vary significantly between day and 
night. 
The various surface waters off the Antarctic Peninsula are characterized by distinctly 
different species compositions in the macrozooplanktonic-micronektonic size groupings. 
E. frigida, E. triacantha and S. thompsoni, the three species with an obvious diurnal 
migration pattern, preferred the surface waters of the southern Drake Passage and the 
Scotia Sea. E. superba was most abundant in surface waters influenced by W eddell Sea 
water, which T. gaudichaudii largely avoided. E. crystallorophias occurred mostly in the 
nearshore regions, which were characterized by Hellingshausen Sea water or Weddell Sea 
water. All taxa were present in surface waters governed by water masses of Bellingshausen 
Sea origin. 
However, in the light of the presented data it cannot be assumed that any of the species 
discussed can be considered as an "indicator species" for a specific water mass, despite 
some characteristic features. 
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